###### Strengths and limitations of this study

-   The sample was quite large (3120 students from 15 to 18 years of age).

-   The response rate was high (84% in lower secondary school and 81% in upper secondary school).

-   The responses to questions about sickness presence may suffer from recall bias and response bias.

Introduction {#s1}
============

Sickness presence (SP) refers to going to work despite illness, and the concept has been a subject of increasing interest in the past two decades.[@R1] Previous studies in different countries have investigated SP among different occupational groups.[@R6] Several studies have shown that the majority of workers go to work when they ought to stay at home for health reasons. More than 80% of general practitioners, hospital physicians and senior accountants reported SP in a British study,[@R6] and a similar proportion of SP was reported in a Norwegian study of physicians.[@R7] More than 70% of the Danish core work force reported SP,[@R8] and the same share reported SP in a study of a Canadian public service organisation.[@R9] About 60% of national samples of workers in the Netherlands, Sweden and Norway reported one or more episodes of SP in a year.[@R10] [@R11]

(North) European research has concentrated on the association between health, sickness absence and SP. One main finding from cross-sectional studies is that the association between sickness absence and SP is strongly positive.[@R1] [@R3] [@R4] Longitudinal studies have shown that several episodes of SP can cause serious health problems at a later stage, and high SP is also a risk factor for future (long-term) sickness absence.[@R12]

American research has investigated the consequences of SP on the productivity of organisations. SP reduces work capacity and could influence the quality and quantity of the work performed by personnel with SP. There is also the risk that those practising SP could infect colleagues. Consequently, such studies argue that managing SP effectively could be a competitive advantage.[@R2] [@R17]

There are also studies investigating determinants of SP. Personal factors found to have an impact on SP include self-rated health status, education level, age, economic situation, social support, state of work-life balance and latitude in decision-making. The work-related factors found to influence SP include occupational affiliation, employment in the public or private sector, job security/insecurity, work burden, working-time arrangements, workplace culture, job satisfaction, control over work tasks and potential for adjusting work demands.[@R1] [@R6] [@R7] [@R11] [@R16] [@R19] A study in Norway and Sweden found that the most frequently reported reasons for SP include 'not burden colleagues', 'enjoy work' and 'feeling indispensable'.[@R11]

While there are several studies of SP among workers, no study has investigated the prevalence of SP among students in secondary schools. Still, there are some good reasons to expand the body of work on SP to also include students in secondary schools. One reason for investigating SP in secondary schools is that experiencing several episodes of SP during the school year could be a possible indicator for future ill health. This is similar to previous studies among workers who have shown that SP in the workplace may be predictive of future ill health.[@R12] Another reason is that SP could reduce the capacity for work at school, and also negatively influence the quality of work performed at school. This is similar to previous studies among workers who have shown that SP reduces work capacity.[@R2] [@R17] A third reason is that attitudes are relatively consistent over time, and it is possible that attitudes towards absence and presence are something that might follow young people from school to the workplace.[@R20]

This paper will show the distribution of SP in lower secondary school (LSS) and upper secondary school (USS). In addition, the paper uncovers relevant determinants for high SP in secondary school. Using data from a study with 3120 students in Norwegian secondary school, this study poses two research questions: *What is the distribution of SP among students in Norwegian secondary school? What characterises students with high SP in Norwegian secondary schools?*

Methods {#s2}
=======

The data used are from a student survey conducted in Norwegian secondary school at the end of the school year in 2012. The participants in the survey included students in 10th grade in LSS (15--16 years) and students in level 2 in USS (17--18 years). The data collection was part of a research project for the Ministry of Education and Training, Ministry of Trade, Industry and Fisheries, and Ministry of Local Government and Modernisation. The Ministries had no role in study design; in the collection, analysis and interpretation of the data; in the writing of the paper; or in the decision to submit for publication.

The survey was administered to 66 schools, and it included 36 LSSs and 30 USSs. The principals of the schools had participated in a former survey about the topics of this survey. Compared with the population of secondary schools in Norway, the selected schools were representative with regard to school size, centrality/peripherality, academic performance, ethnicity and education programmes (only USS).

At each school, two or three classes participated, and each school appointed a contact person who was responsible for distributing the surveys to the classes. Questionnaires were completed in writing at school. The response rate was 84% in 10th grade in LSS and 81% in level 2 in USS. In total, 2230 students in LSS were asked to participate in the survey and 1880 responded, and 1440 students in USS were asked to participate and 1160 responded.

The questionnaire was designed specifically for this research project. It included questions about school performance, generic skills, entrepreneurial skills, school motivation and effort, school absence, SP, and some background variables. A pilot study was conducted to ensure that young respondents (15--18 years of age) understood all of the questions. The respondents used about 15--20 min to fill out the questionnaire.

The information letter was provided to students, parents and teachers. It explained the purpose of the study (to investigate self-reported skills, motivation, absence and presence), and that it was voluntary to answer the survey. It also included contact information for the project leader, including email address and telephone number. Students who decided not to answer the survey did other school work.

All respondents were anonymous to the research team. Direct personal data were not collected, and none of the respondents could be identified through a combination of background information since few background variables were requested.

Frequency of SP (the distribution of SP episodes) was measured by the following question: 'During the last school year, did you go to school despite feeling so ill that you should have taken sick leave?'. The respondents were presented with four alternatives: 'No'; 'Yes, one time'; 'Yes, two to three times'; 'Yes, four times or more'. The total length of SP (in days) was measured by this question: 'Please estimate how many days you went to school when you were feeling so ill that you should have taken sick leave during the last school year'. The respondents were presented with five alternatives: 'None', '1--7 days', '8--14 days', '15--30 days', '31 days or more'.

Binomial logistic regression was used to detect which factors influence high SP (four episodes or more). Binomial logistic regression is suitable for predicting the outcome of a categorical criterion variable that can take on only two possible outcomes.[@R23] The regression analyses in the Results section include eight independent variables. Some of them corresponded with studies about factors influencing SP in the adult population (gender, migratory status, parents' education and absence from school),[@R1] [@R8] while other factors were unique for secondary school students (parents' employment status, school performance, school motivation and education programme): Gender: Divided between male (reference category) and female.Migratory status: Divided between natives (reference category) and immigrants (comprising students born in other countries or both parents born in other countries).Parents' education: Divided between students who have parents with low educational attainment (reference category) and students who have parents with high educational attainment (Bachelor degree or higher).Parents' employment status: Divided between students who have both parents who are working (reference category), and students who have one or both parents who are not working. In the case of students with only one living parent, the division is whether this parent works or not.Absence from school: Divided between students reporting low or no absence (reference category) and students reporting high absence from school (four or more absence episodes).School performance: Norwegian grades range from 1 (lowest) to 6 (highest) and are standardised measurements of varying levels of comprehension within a subject area. The indicator for school performance is the grade point average (GPA), and it is calculated by adding the grade points a student earns and then dividing the sum by the total number of subjects taken.School motivation: A scale variable ranging from 1 (high motivation) to 5 (low motivation) was used. This is a standardised index and based on three variables measuring the general interest in school, whether the student likes to do school work, and whether the student considers what he or she learns in school to be meaningful/useful. Internal reliability is good (Cronbach\'s α was 0.82 in LSS and 0.82 in USS), and the index is also used in the annual student survey in Norway.[@R24]Education programme: This dimension is only relevant for USS, and it is divided between general studies (reference category) and vocational studies. A vocational studies programme generally leads to a craft or journeyman\'s certificate, usually after 2 years in school and 1 year of in-service training in an enterprise. A general studies programme takes 3 years and leads to general university admission certification.

Results {#s3}
=======

The results section includes five tables. [Table 1](#BMJOPEN2015008290TB1){ref-type="table"} presents descriptive statistics about the LSS and USS study populations. The students in LSS are 15--16 years of age and the students in USS are 17--18 years old. The study populations were representative with regard to the proportion of boys (52% in LSS and 50% in USS), proportion of natives (85% in LSS and 88% in USS) and school performance (mean GPA of 3.9). While the mean score for school motivation was the same for LSS and USS (3.2), there were more students with high absence from school in USS than LSS (38% in USS and 25% in LSS).

###### 

Descriptive statistics of factors expected to influence high sickness presence in Norwegian secondary school, percentage of pupils or means

                                    Lower secondary school (15 and 16 years)   Upper secondary school (17 and 18 years)
  --------------------------------- ------------------------------------------ ------------------------------------------
  Boys                              52                                         50
  Natives                           85                                         88
  Parents with low education        53                                         48
  Working parents                   82                                         82
  No/low absence from school        75                                         62
  School performance (scale 1--6)   3.9                                        3.9
  School motivation (scale 1--5)    3.1                                        3.2
  General studies                   NA                                         61

NA, not available.

[Table 2](#BMJOPEN2015008290TB2){ref-type="table"} displays information about the distribution of SP episodes. Seventy-five per cent of the respondents in LSS and 80% of respondents in USS replied that they had gone to school even though it would have been reasonable to take sick leave. Twenty-four per cent in LSS and 33% in USS reported four or more SP episodes.

###### 

Distribution of sickness presence episodes in Norwegian secondary school, percentage of pupils

                       Lower secondary school (N=1841)   Upper secondary school (N=1148)
  -------------------- --------------------------------- ---------------------------------
  0 episodes           25                                20
  1--3 episodes        51                                47
  4 or more episodes   24                                33
  Sum                  100                               100

[Table 3](#BMJOPEN2015008290TB3){ref-type="table"} presents the length of SP. The majority (58% of respondents in LSS and 59% of respondents in USS) reported 1--7 days SP in the previous school year. Seventeen per cent in LSS and 21% in USS reported 8 days or more SP.

###### 

Distribution of sickness presence days in Norwegian secondary school, percentage of pupils

                    Lower secondary school (N=1841)   Upper secondary school (N=1148)
  ----------------- --------------------------------- ---------------------------------
  0 days            25                                20
  1--7 days         58                                59
  8--14 days        12                                13
  15 days or more   5                                 8
  Sum               100                               100

[Table 4](#BMJOPEN2015008290TB4){ref-type="table"} shows ORs and p values (\*) from two multivariate logistic regression models of factors relevant to high SP. The results were adjusted for the other possible factors. In LSS, there were statistically significant associations (p\<0.05) for 'female', 'high absence from school' and 'school motivation'. In USS, there were statistically significant associations (p\<0.05) for 'female', 'high absence from school' and 'vocational studies'. The remaining variables were non-significant. The most influential factors in LSS and USS were gender and amount of absence. In LSS, students with high absence from school were 1.7 times more likely to report high SP compared with those with low/no absence, and girls were 1.5 times more likely to report high SP compared with boys. In USS, students with high absence from school were 2.0 times more likely to report high SP compared with those with low/no absence, and girls were 1.5 times more likely to report high SP compared with boys.

###### 

Binomial logistic regression of the factors influencing high sickness presence (four episodes or more) in Norwegian secondary school

  Factors                       Lower secondary school   Upper secondary school              
  ----------------------------- ------------------------ ------------------------ ---------- ----------------
  Male                          1.00                                              1.00       
  Female                        1.45\*\*                 (1.17 to 1.95)           1.45\*\*   (1.10 to 1.91)
  Native                        1.00                                              1.00       
  Immigrant                     1.07                     (0.73 to 1.55)           1.31       (0.85 to 2.01)
  Parents with low education    1.00                                              1.00       
  Parents with high education   1.22                     (0.95 to 1.60)           1.08       (0.80 to 1.43)
  Working parents               1.00                                              1.00       
  Non-working parents           1.25                     (0.89 to 1.75)           1.09       (0.76 to 1.55)
  No/low absence from school    1.00                                              1.00       
  High absence from school      1.66\*\*                 (1.25 to 2.19)           1.96\*\*   (1.47 to 2.60)
  Grade point average           0.93                     (0.78 to 1.10)           0.96       (0.79 to 1.16)
  School motivation             0.80\*\*                 (0.69 to 0.92)           1.05       (0.89 to 1.24)
  General studies                                                                 1.00       
  Vocational studies                                                              1.36\*     (1.00 to 1.85)
  Constant                      0.82                                              0.24       

Adjusted OR values are shown with 95% CI and p value (\*\*=significant at 0.01, \*=significant at 0.05).

As a test of sensitivity, the dependent variable was changed to long length of SP (defined as 8 days or more SP), and the same set of independent variables was used. [Table 5](#BMJOPEN2015008290TB5){ref-type="table"} shows ORs and p values (\*) from two multivariate logistic regression models of factors relevant to long length of SP. Many results corresponded. There were statistically significant associations (p\<0.05) for 'female' and 'high absence from school' in USS. There were statistically significant associations (p\<0.05) for 'school motivation', 'high absence from school' and 'parents with high education' in LSS.

###### 

Binomial logistic regression of the factors influencing long length of sickness presence (8 days or more) in Norwegian secondary school

  Factors                       Lower secondary school   Upper secondary school            
  ----------------------------- ------------------------ ------------------------ -------- ----------------
  Male                          1.00                                              1.00     
  Female                        1.52                     (0.92 to 2.50)           1.62\*   (1.00 to 2.63)
  Native                        1.00                                              1.00     
  Immigrant                     1.63                     (0.85 to 3.13)           1.26     (0.63 to 2.53)
  Parents with low education    1.00                                              1.00     
  Parents with high education   1.69\*                   (1.00 to 2.84)           1.24     (0.76 to 2.01)
  Working parents               1.00                                              1.00     
  Non-working parents           1.42                     (0.77 to 2.62)           1.37     (0.77 to 2.42)
  No/low absence from school    1.00                                              1.00     
  High absence from school      2.16\*                   (1.04 to 4.53)           1.79\*   (1.10 to 2.92)
  Grade point average           0.85                     (0.61 to 1.18)           0.89     (0.64 to 1.24)
  School motivation             0.66\*\*                 (0.50 to 0.86)           1.14     (0.86 to 1.51)
  General studies                                                                 1.00     
  Vocational studies                                                              1.36     (0.81 to 2.27)
  Constant                      0.01                                              0.00     

Adjusted OR values are shown with 95% CI and p value (\*\*=significant at 0.01, \*=significant at 0.05).

Discussion {#s4}
==========

A majority of the students in LSS and USS reported SP in a school year. SP has not been measured in secondary schools before, so there are few relevant studies with which to compare. The finding that a majority of students reported SP was in accordance with former studies of SP among adult workers.[@R3] [@R6]

The level of SP was higher in USS compared with LSS, and 24% of students in LSS and 33% of students in USS reported high SP (four SP episodes or more). A key reason for this result could be that the amount of absence is much more important in USS than LSS. There are three points to be made.

First, previous studies have found that attendance requirements at work are strongly connected to SP,[@R25] and attendance requirements are stricter in USS than LSS. For instance, if the teacher is in no position to make an academic judgement in a subject because of high absence, the student attains the grade 1 (very low competence). The grade 1 is a passing grade for subjects in LSS, while the students must attain the grade 2 to pass a subject in USS. Eight per cent of students who started school in 2003 were still registered in USS in 2008 due to the failure to pass one or more subjects.[@R26]

Second, it is also well known that a high level of absence might negatively affect grades.[@R27] If a student is not present, he or she might miss the explanation of crucial material, or miss homework and assignments, or fall behind and have a hard time catching up with the rest of the class. Grades from USS are often the main criteria to be admitted for further education at University/University College, and grades from USS are also important for future work applications.[@R28] Grades do not matter that much in Norwegian LSS, since 'all students complete LSS and are admitted to their choice of education programme in USS (grades are very seldom a criterion for admittance to education programmes in Norwegian USS)'.

Third, the amount of absence is given in days and hours in the certificate for LSS and USS, and high absence could lead to lower grades for order and conduct in LSS and USS. While grades for order and conduct in LSS, in most cases, are unimportant when applying for further education or work, low grades for order and conduct from USS are very negative when applying for apprenticeships or work.

In USS, students in vocational studies reported high SP more often than students in general education. This result could have to do with different working methods in vocational studies and academic studies (more group work and laboratory work in vocational studies), and that shorter periods of work practice are obligatory in vocational studies.[@R28] Another rationale for this result is that the registration of absence serves as a particular incentive to attend lessons for students in vocational studies. Absence may be seen as a central indicator of school engagement and ability to take responsibility, and a longitudinal study of 9000 students showed that low absence was the most important criterion when employers allocated apprenticeships for students in vocational studies.[@R28] Absence levels are also important for work applications, and students in vocational studies begin their working careers directly from USS, while students in general studies often plan for studies at University/University College before they are to write work applications.

The study also investigated other factors relevant to high SP in secondary school, and some results resemble those from studies among adults. A number of papers have shown positive correlations between SP and sickness absence.[@R1] [@R3] [@R8] [@R9] This paper about the situation in secondary school also found a strong positive correlation between absence and SP. Previous studies have found that high job satisfaction and enjoying the work is a highly reported reason for SP.[@R11] [@R29] Similarly, the study in LSS displayed that motivated students enjoying what they do at school reported high SP more often than students with low motivation.

Some results of this study of SP among students do not resemble results from studies among adults. Previous studies among workers indicated no gender differences or that men more often practised SP.[@R1] In secondary school, however, girls more often reported high SP compared with boys. Also, previous studies among workers indicated that those with less education reported more SP than those who were highly educated, while other studies find no such correlation.[@R1] [@R3] [@R8] In LSS, however, students whose 'parents had high education' was positively associated with longer length of SP. The current study does not provide good explanations for these findings on gender and education, but these results could be related to motivation and mastery at school. Being motivated and experiencing mastery are positive reasons for SP,[@R11] and previous Norwegian studies have found that girls were more motivated and showed better mastery at secondary school compared with boys, and students with high educated parents were more motivated and experienced better school mastery than students who had parents with low educational attainment.[@R24] [@R30]

The analyses of factors related to high SP also included migratory status, employment status and school performance. These factors did not have an impact on high SP in secondary school. An earlier study indicated that immigrant workers reported more SP than native counterparts.[@R31]

This study had many strengths: the study included a representative sample of secondary schools (66 schools); the sample of students was representative and quite large (3120 students); the response rate was very high (more than 80%); and the survey enabled simultaneous analyses of many variables of relevance to high SP.

At the same time, the use of self-reported and cross-sectional data means that results from this study are tentative. First, the cross-sectional design means that it is not possible to trace causal relationships, and it is also difficult to have an in-depth discussion of the short-term and long-term consequences of high SP for students. Second, there is uncertainty over the degree of variation between students in the threshold at which they report 'should have taken sick leave'. Still, most of the studies referred to in the literature review use questions similar to those used in this study.[@R1] [@R3] [@R6] [@R27] Third, answers to questions about SP might have been influenced by recall bias, and this could affect the validity of the results of the survey. Five alternatives for days and four alternatives for episodes were provided to make it easier for respondents to answer questions about SP, and only 2% of the respondents did not answer. A final issue of concern is response bias, and previous studies of employees have shown that they tend to under-report their sickness absence.[@R32] Response bias is particularly problematic in interviews face-to-face, and it is less problematic when respondents write down their answers in an anonymous survey.

The main findings from the study among students in secondary schools were that some SP during a school year may be more common than no SP, and that one in four students in LSS and one in three students in USS reported high SP. This is potentially important information since previous studies among workers have found that frequent use of SP might influence the quality and quantity of work and may also lead to future health problems. It is possible to think that frequent SP could have a negative impact on school performance and also cause future ill health, but longitudinal studies are needed to make conclusions about the consequences of high SP for students. Moreover, the study found that gender, absence from school, school motivation and education programme were associated with high SP in secondary school. The next step in research about SP in secondary schools could be to learn more about the reasons for SP among various groups of students. It would be of interest to investigate whether the reasons for SP in school are the same as the reasons for SP in working life,[@R11] [@R29] and whether it is positive reasons for SP (eg, enjoy school) or neutral reasons for SP (eg, do not want to burden classmates) or negative reasons for SP (eg, pressure to have a low absence percentage) that matter most in secondary schools.
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